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I .  INTRODUCTION 


The  genesis  of  the  BRL-developed  |CC  (Residual  Combat  Capability) 
methodology  and  code  has  been  reported1 2 * 4.  Shortly  thereafter,  an  addendum 
repor£  was  published  which  described  more  of  the  features  of  the  method¬ 
ology  .  Meanwhile,  RCC  has. been  used  in  a  number  of  studies,  some  of 
which  have  been  published  ,  . 

The  continued  application  of  RCC  to  a  variety  of  problem  areas  has 
led  to  several  extensions  of  the  RCC  methodology.  In  particular, 
reliability- type  failures  and  a  very  comprehensive  repair/return- to- 
inventcry  model  were  incorporated  into  RCC,  with  concurrent,  large  exten¬ 
sions  to  the  RCC  code  and  corresponding  output  extensions.  Also,  the 
burgeoning  complexity  with  which  units  are  modeled  has  been  made  more 
easily  user-handled  through  extensions  to  the  RCC  input  formats  and 
options . 

The  purpose  of  this  report  is  to  update  RCC  users  on  the  current 
capabilities  of  RCC.  As  in  any  dynamic  situation,  it  was  necessary  to 
choose  a  cut-off  date  for  this  report;  1  Jul  1980  was  so  chosen.  Appen¬ 
dix  A  therefore  contains  the  1  Jul  listing  of  RCCINFO,  the  mini-user's 
manual  which  is  kept  current  in  a  file  on  the  BRL  computer  system. 

Changes  made  subsequent  to  1  Jul  can  be  found  by  accessing  RCCINFO,  or 
contacting  the  authors. 
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II.  REPAIR/RETURN  MODEL 


Underlying  the  relatively  complex  repair/return  model  incorporated 
into  RCC  are  the  following  factors  which  were  considered  important 
enough  to  maintain: 

a)  Repair  capability  is  needed  only  if  reparably  damaged  items 
are  present. 

b)  Repair  activity  may  compete  with  other  activities  for  unit 
assets. 

c)  Therefore,  a  commander  may  decide  not  to  repair  except  on  a 
"time-available"  basis. 

d)  The  decision  to  use  otherwise  needed  assets  in  repair  roles 
depends  upon  the  criticality  of  the  item  being  repaired. 

e)  Repair  completions  are  time  distributed;  i.e.  a  2-hour  repair 
may  take  more  or  less  than  2  hours,  with  varying  probabilities. 

f)  Items  being  repaired  can  be  further  damaged  by  subsequent 
incoming  fire.  Similarly,  personnel  and  equipment  performing  the  repair 
can  become  casualties. 

g)  Repair  activity  ceases  during  incoming  fire. 

h)  An  ongoing  repair  job  can  be  pre-empted  by  the  need  to  repair  a 
higher  priority  item. 

Furthermore,  in  order  to  preserve  the  ease-of-use  orientation  of 
RCC,  the  repair  methodology  should  fit  into  the  conceptual  framework  and 
input  format  of  RCC. 

Fortunately,  the  underlying  structure  of  RCC  proved  to  be  broad 
enough  to  make  incorporation  of  a  suitable  repair/return  methodology 
straightforward,  albeit  complex.  Incorporation  began  by  recognizing 
that  provisions  already  existed  in  RCC  for  capabilities  whose  need  was 
dictated  by  run- time-occurring,  code-perceived  situations.  Such  capa¬ 
bilities,  referred  to  as  "dummy  links",  are  not  filled  unless  required. 
As  an  example,  the  personnel  needed  to  manually  compute  fire  missions 
might  be  identified  as  a  back-up  to  an  automatic  system.  RCC  allows 
these  personnel  to  have  other  tasks  in  other  locations.  However,  if  the 
automatic  system  fails  and  the  RCC  optimization  routine  identifies  the 
(surviving)  back-up  personnel  as  the  best  substitute,  the  necessary 
personnel  are  substituted  into  the  dummy  link  and  redeployed  at  the 
back-up  fire  direction  location.  In  the  same  way,  RCC  treats  a  repair 
as  an  unneeded  capability  until  ordered  (as  described  below) .  At  that 
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point,  the  repairing  personnel  and  equipment  are  redeployed  to  the 
repair  location,  with  transit  and  nget-up-to-speedM  time  accounted,  and 
repair  commences.  The  redeployed  personnel  are  then  treated  by  the  same 
deployment  and  lethality  routines  that  handle  the  user-deployed  items. 

Repairs  can  be  ordered  in  two  ways.  First,  the  RCC  optimization 
routine  keys  on  the  weakest  link  (limiting  capability).  When  the  lim¬ 
iting  capability  is  vested  in  an  item  which  is  repairably  damaged,  the 
routine  attempts  to  fix  the  item.  If  such  fix  can  be  made  without 
detracting  from  the  residual  capability  of  the  unit  to  do  its  mission 
(e.g.  if  the  repair  can  be  done  by  non-mission-essential  elements),  the 
repair  will  be  ordered  in  that  way.  If,  on  the  other  hand,  an  additional 
decrement  in  unit  performance  must  be  taken  in  order  to  commence  repair 
of  a  limiting  item,  the  decrement  is  compared  against  the  itemfs  user- 
selected  significance  parameter.  In  this  way,  a  user  can  choose  to 
accept  a  temporary  penalty  in  order  to  realize  future  gain,  as  an 
actual  commander  could  do. 

Hie  second  way  to  order  repairs  is  on  an  "asset-available"  basis. 
Having  optimized  the  unit  and  assigned  mission-essential  tasks,  the 
commander  surveys  the  remaining  damaged  equipment.  Beginning  with  the 
highest  priority  items,  he  assigns  any  non-mission  essential  personnel 
to  repair  tasks  until  he  runs  out  of  damaged  equipment  or  repair  assets. 

In  this  way,  the  RCC  Repair  Methodology  assures  optimum  allocation 
of  repair  assets,  with  priority  to  mission-limiting  items,  and  present 
decrement  weighed  against  future  gain. 

T.ie  repair  function  itself  is  relatively  involved.  Having  identi¬ 
fied  and  redeployed  the  needed  repair  assets,  RCC  starts  a  repair  clock 
for  each  repair  job.  This  clock  is  updated  at  each  event  time  in  the 
encounter,  stopped  during  incoming  fire,  and  restarted  at  each  subse¬ 
quent  reconstitution.  As  mentioned  above,  additional  damage  or  casual¬ 
ties  necessitates  a  restart  of  the  function. 

The  completion  of  a  repair  is  treated  probabilistically.  It  is 
assumed  that  actual  repair  times  will  be  distributed  normally,  with 
user- input  means  and  standard  deviations  for  both  light  and  medium 
damage.  As  shown  by  the  solid  curve  in  Figure  1,  this  implies  an  in¬ 
creasing  probability  that  the  repair  will  be  completed.  (In  contrast, 
the  familiar  method  of  specifying  only  a  mean-time-for-repair  implies  an 
"all-or-nothing"  distribution,  as  shown  by  the  dashed  line.)  RCC  imple¬ 
ments  the  normal  distribution  at  each  update  of  the  repair  clock. 

Elapsed  time  is  fitted  against  the  cumulative  normal  curve,  and  corres¬ 
ponding  probabilistic  increments  are  credited  to  the  repair.  Upper 
end  cut-offs  are  implemented  to  preclude  dedication  of  assets  to  van¬ 
ishing  returns. 
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Figure  1.  Repair  Completion  Probability:  Fixed  Repair  Time  (Dashed  line)  vs. 
Distributed  Repair  Time  (Solid  line) . 


Although  internally  complex,  the  user  interaction  with  the  repair 
model  requires  no  changes  in  input  technique,  and  relatively  minor 
extensions  of  established  RCC  modeling  concepts.  Repair  capability  is 
treated  as  a  link  through  the  normal  link  input  routines.  Links  needed 
for  a  given  repair  are  input  through  the  standard  mnemonic  input  proces¬ 
sor.  The  different  levels  of  damage  (light,  medium,  and  heavy  (or 
irreparable))  are  treated  as  different  kill  criteria  in  the  standard 
lethality  tables.  Thus,  the  standard  lethality  input  routines  are  used. 
Several  checks  and  diagnostics  were  built  in  to  facilitate  input  debug¬ 
ging. 


The  RCC  output  options  were  expanded  to  support  the  repair  model. 

Besides  printing  the  normal  combat  capability  and  link  usage  vs.  time, 
which  reflects  repair  activity,  RCC  also  outputs  a  synopsis  of  repairs 
ordered  and  completed.  The  detailed  output  options,  such  as  the  output - 
after-every-reconstitution  option,  causes  detailed  reporting  of  every 
repair  order,  status  update,  and  return  to  inventory.  Thus,  in-depth 
monitoring  of  the  repair  function  is  available,  although  such  detailed 
output  is  usually  too  copious  for  other  than  debugging  applications. 

III.  RELIABILITY  FAILURE  MODEL 

A  straightforward  exponential  failure  option  has  been  incorporated 
into  RCC.  To  use  this  option,  the  user  inputs  the  (commonly  available) 
mean  Time  between  failures  (MTBF)  for  each  item  that  can  fail.  At  each 
event  time,  a  Monte  Carlo  technique  is  used  to  identify  specific  failures, 
where  each  item's  failure  probability  is  a  function  of  the  ratio  of 
elapsed  time  increment  to  the  item's  MTBF. 

As  in  the  repair  model  described  previously,  the  inputs  for  reliability- 
failure  model  use  the  standard  RCC  mnemonic  input  processor.  The  outputs 
likewise  include  synopses  of  failures.  Detailed  results,  toggled  by  the 
casualty-output  option,  are  available. 

IV.  AUGMENTED  INPUTS 

Recent  applications  of  RCC  have  involved  some  complex  unit  functional 
descriptions.  For  example,  a  recent  study  involved  some  50  different 
links  (capabilities)  which  could  be  chained  together  in  48  different  ways  to 
accomplish  the  unit  mission  (to  some  non-zero  level).  The  inputting,  and 
storage,  of  the  large  number  of  combinations  was  seen  as  both  a  nuisance 
and  a  potential  source  of  careless  errors.  Therefore,  the  input  format  for 
links  and  chains  was  expanded  to  facilitate  more  complex  unit  functional 
descriptions.  The  expansion  consists  of  creating  two  new  input  constructs, 
subchains  and  orlinks.  These  are  defined  in  the  following  sections. 

For  completeness,  the  (old)  compound  link  construct  is  also  discussed. 

Figure  2,  which  will  be  used  as  an  example  in  the  following  dis¬ 
cussions,  depicts  a  section  which  must  receive  and  process  information. 
Receiving  may  be  accomplished  through  radio  or  telephone,  either  of 
which  is  manned  by  the  radio/telephone  operator  (R/TO) .  Processing 
can  be  done  by  the  chief  and  an  operator  using  item  C,  or  using  items 
A  and  B  at  70%  and  30%  respectively;  or  the  chief  can  process  it  manually 
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Figure  2.  Example  for  Links/Chains  Input  Definition 


alone.  Each  of  the  boxes  represents  a  link  in  the  standard  RCC  format: 
thus  each  box  has  (quantified)  capability  curves,  optimum  performance 
levels,  time  dependent  substitutes,  deployment  checks,  and  output  reports. 
For  clarity,  these  are  omitted  in  Figure  2. 

A.  SUBCHAINS 

A  subchain  is  a  group  of  links  or  compound  links  which  always 
must  be  used  together.  In  a  diagram  such  as  Figure  2,  they  are  always 
strung  together.  Subchains  in  Figure  2  are  the  combinations  CHIEF-OPTR-C 
and  CH1EF-0PTR-K,  where  K  is  a  compound  link  (described  below).  Subchain 
names  must  be  n*NUMBER".  Thus,  the  RCC  subchain  input  for  the  example 
would  be 

SUBCHAINS 

*1,  CHIEF,  OPTR,  C 
*2,  CHIEF,  OPTR,  K 
END 

B.  ORLINKS 

An  orlink  is  a  set  of  choices  of  links,  compound  links,  and  subchains 
for  performing  a  particular  function  or  set  of  functions.  In  a 
diagran  such  as  Figure  2,  orlinks  appear  as  parallel  strings.  The 
parallel  branches  RADIO  and  TELEPHONE  constitute  an  orlink.  Similarly, 
the  three  parallel  branches  on  the  right,  consisting  of  subchains 
*1,  and  *2,  and  link  CHIEF  MANUAL,  constitute  an  orlink.  Orlink 
names  nust  be  U+NUMBERM.  Thus,  the  RCC  orlink  input  for  the  example 
would  be: 


ORLINKS 

+1,  RADIO,  TELEPHONE 
+2,  *1,  *2,  CHIEF  MANUAL 
END 

C  COMPOUND  LINKS 


Early  in  the  development  of  RCC,  a  unit  structure  arose  which 
could  not  be  described  by  a  simple  link.  The  problem  involved  a 
function  to  which  two  non-interchangeable  items  contributed  fixed 
amounts.  For  example,  a  firing  battalion  may  receive  30%  of  its 
missions  from  division  via  telephone  and  70%  from  forward  observers  via  a 
speciaL  radio.  Both  the  radio  and  the  telephone  contribute  to  a  common 
function;  however,  they  cannot  substitute  for  one  another.  Furthermore, 
no  number  of  telephones  can  produce  more  than  30%  of  the  function. 
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To  handle  this  situation,  the  compound  link  was  established.  In 
the  above  example,  the  radio  and  telephone  would  each  be  defined  as 
normal  links;  the  compound  link  input  command  would  then  compound  the 
two  together  with  the  weighting  factors  .3  and  .7. 

The  compound  link  input  format  requires  name  of  the  compound  link 
preceded  by  a  dollar  sign  (which  is  not  part  of  the  name.)  This  is 
followed  by  the  links  and  their  fractional  contributions.  Thus, 
the  compound  link,  K,  in  figure  2,  would  be  input  as: 

COMPOUND  LINK 
$K 

A,  .7 

B,  .3 

END 


D.  CHAINS 

Chains  can  now  consist  of  links,  compound  links,  subchains,  and 
orlinks.  The  simple  example  in  Figure  2  would  previously  have  required 
six  chains.  The  augmented  input  allows  Figure  2  to  be  specified  by 
one  chain,  viz: 


CHAINS 

+1,  R/TO,  +2 

END 

E.  QRLINK  VS.  SUB-ABLE  SUBSTITUTE 

The  difference  between  an  ORLINK  and  a  normal  link  with  substitution 
deserves  to  be  reiterated  here.  An  ORLINK  describes  a  choice  of  using 
alternate  CAPABILITIES  or  techniques.  In  such  cases,  one  must  be  wholly 
employing  one  technique  OR  another,  but  not  a  combination  of  the  two.  In 
the  preceeding  example,  the  R/TO  used  the  radio  OR  the  telephone,  but  not 
some  of  one  and  some  of  the  other.  Radio  and  telephone  constituted  dis¬ 
tinct  techniques  as  given  in  the  example. 

A  different  situation  often  pertains,  in  which  an  ITEM  (functional 
group)  can  substitute  for  another  item  to  provide  a  measure  of  the  SAME 
capability  or  technique.  For  example,  a  howitzer  section  may  use  a 
collimator  or  an  aiming  stake  to  hold  a  fixed  reference  direction.  Both 
items,  collimator  and  aiming  stake,  possess  the  same  kind  of  CAPABILITY, 
although  perhaps  in  different  amounts:  they  are,  ignoring  the  difference 
in  effectiveness,  interchangeable  and  intermixable.  Thus,  an  eight-gun 
battery  might  replace  3  of  its  8  collimators  with  aiming  stakes  if  col¬ 
limator  replacements  were  unavailable.  If  the  aiming  stake  is  70%  as 
effective  as  a  collimator  and  can  be  substituted  in  2  time  units,  the 
above  situation  is  entered  into  RCC  using  the  normal  LINKS  input, 
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LINKS 


COLLIMATOR,  8.0,  0. 
$  AIMING  STAKE 
$  *2. 

$  .7 


On  the  other  hand,  the  input 
ORLINK 

$1,  COLLIMATOR,  AIMING  STAKE 

implies  that  collimator  and  aiming  stake  have  each  been  identified  as 
links  and  that  the  battery  uses  only  collimators  OR  only  aiming  stakes, 
at  their  respective  link  effectivenesses. 

t  V.  AUGMENTED  OUTPUTS 

Recent  experiences  have  shown  the  need  for  RCC  runs  involving 
heavy,  extended  encounters  against  complex,  dispersed  targets. 
Furthermore,  statistical  considerations  often  result  in  the  need 
for  many  replications  of  each  encounter.  These  factors  result  in  runs 
involving  an  extreme  number  of  events.  To  print-out  every  weapon, 
casualty,  and  reconstitutional  configuration  for  each  replication  is 
prohibitively  expensive.  Fortunately,  such  print-out  is  generally 
unnecessary;  the  summaries  and  synopses  given  by  RCC  normally  supply 
the  information  desired  by  the  user. 

•*  -C  .  1  y 

It  can  happen,  however,  that  a  particularly  interesting  event 
occurs  in  some  replication  which  the  user  wishes  to  probe  in  detail. 

For  example,  the  user  may  find  that  some  link  unexpect ly  became 
the  weakest  link  in  1  out  of  100  replications.  The  problem  is  to 
isolate  the  one  replication  for  further  study,  without  having  to 
print  out  all  information  for  all  occurrences  for  all  replications. 

To  this  end,  the  TRACE,  PARTICULAR  CASUALTY,  and  DUMP8  options 
were  added.  At  present,  two  TRACE  options  are  available:  trace  weakest 
link  and  trace  link  uses.  When  activated,  the  option  prints  out  the 
replication  and  reconstitution  numbers  in  which  the  designated  links 
are  veakest/used.  When  used  in  conjunction  with  the  RANDOM  output 
option*,  TRACE  allows  the  user  to  replay,  with  fully  detailed  print-out, 
just  that  replication  which  contains  the  event  of  interest. 


*See  Appendix  A  for  explanation  of  options . 
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The  formats  for  the  TRACE  option  are: 

TRACE 

WEAK  LINK,  link  name,  AIL 

WEAK  LINK,  link  name,  reconstitution  number 

USES,  link  name,  ALL 

USES,  link  name,  reconatitution  number 


END 

Similarly,  RCC  now  contains  a  PARTICULAR  CASUALTY  option,  allowing 
detailed  print-out  of  casualty  events  for  specified  functional  groups. 
This  option,  too,  allows  extracting  a  pre-selected  portion  of  the  mass 
of  statistically  generated  data  from  a  complex  RCC  run. 

Finally,  RCC  also  allows  saving  a  one-line  synopsis  of  time,  ef¬ 
fectiveness,  weakest  link  and  strongest  chain  for  every  reconstitution. 
This  option,  called  DUMPS  in  the  OUTPUT  OPTION  set,  writes  formatted  ' 
records  onto  file  8.  These  can  later  be  interrogated  and/or  printed 
by  the  user  after  the  run. 


VI.  INTWAC1NC 

An  effort  that  is  currently  receiving  a  fair  amount  of  attention  is  in 
the  area  of  interfacing  RCC  data  with  broadscale  (e.g.  division-level]  war- 
games.  RCC  is  designed  to  model  small  units  in  detail.  However,  no  attempt 
is  made  to  model  those  phenomena,  which  happen  on  a  large  scale  ner  to 
include  two-sided  effects  (e.g,  BLUE  cannot  defend  himself  by  shooting 
RED  first.)  Rather,  as  shown  in  Figure  3,  the  place  of  RCC  is  to  take 
broad-scale-model-generated  situations,  examine  in  detail  the  effects  of 
those  situations  on  individual  units,  and  put  out  results  to  be  used  by 
subsequent  broad-scale  analyses. 

Ideally,  one  would  like  to  generate  a  vehicle  (look-up  tables  or 
parametric  equations)  which  a  broad-scale'  model  could  access  with  scenario 
parameters  and  retrieve  effectiveness  indicators.  Unfortunately,  the 
effectiveness  of  a  unit  is  dependent  not  only  upon  a  large  number  of  variable 
scenario  parameters  (e.  g.  number  and  type  of  incoming  rounds,  target  location 
and  delivery  errors,  aimpoint,  deployment,  lethalities,  mission  and  organization), 
but  also  upon  the  specific  items  lost  in  previous  engagements.  While  it  may  be 
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possible  to  develop  some  coarse  guidelines  for  effectiveness  loss  versus 
scenario  parameters,  a  general  technique  for  storing  effectiveness  versus 
all  scenario  parameters  for  all  unit  conditions  seems  impractical  to 
develop. 

We  are  therefore  pursuing  a  less  general  interface,  in  which  specific 
sets  of  scenario  parameters  for  specific  units  are  extracted  from  a  broad- 
scale  study,  played  through  RCC,  and  then  reinserted  in  a  second  iteration 
of  the  broad-scale  study.  Such  an  interface  is  graphically  depicted  in 
Figure  4.  The  division  level  model,  which  includes  models  of  two-sided 
maneuver,  acquistion,  fire  planning,  etc.,  is  run  through  the  "zeroeth" 
iteration.  Such  models  must  have  some  sort  of  attrition  model  also, 
in  order  to  model  engagement  outcomes.  Thus,  the  division-level  model 
can  play  through  to  the  end  of  the  scenario.  Each  time  a  BLUE  unit 
is  engaged,  the  scenario  parameters  are  recorded  on  an  auxiliary  file. 

This  auxiliary  file,  containing  the  specific  history  for  each  unit, 
becomes  the  input  for  RCC  analyses  of  each  unit.  These  RCC  analyses  are 
made  employing  the  usual  full  detail.  The  RCC  effectiveness  results, 
in  turn,  are  inserted  into  the  auxiliary  file,  and  the  file  re-read  by 
the  division- level  model  for  its  next  iteration.  During  this  iteration  of 
the  division- level  model,  the  parameters  that  are  generated  for  each 
encounter  are  compared  against  those  in  the  auxiliary  file.  If  the 
encounter  and  auxiliary  file  (RCC)  parameters  match,  the  RCC-generated 
effectiveness  results  are  used  by  the  division-level  model.  If  a 
mismatch  occurs,  the  division-level  model  sets  a  flag  for  the  unit  and 
reverts  to  its  own  attrition  model .  Meanwhile,  the  division— level 
model  is  creating  a  new  auxiliary  file  to  serve  as  input  for  the  next 
RCC  /division-level-model  iteration  cycle. 

Two  factors  result  in  rapid  convergence  of  the  RCC/division-level 
iterations.  First,  the  scenario  parameters  generated  by  the  division* 
level  model  for  an  encounter  against  a  BLUE  unit  do  not  depend  directly 
upon  BLUE  effectiveness,  except  in  the  case  that  BLUE  effectiveness  is 
below  the  minimum  required  for  BLUE  to  fire  and  be  detected.  Thus,  with 
the  exception  noted,  BLUE  effectivness  affects  the  scenario  parameters 
only  by  an  indirect  chain  of  events;  viz.  BLUE!s  previous  effectiveness, 
if  used  against  RED  artillery,  may  reduce  the  amount  of  RED  capability 
which  may  change  future  scenario  parameters.  The  second  factor  leading 
to  rapid  convergence  is  the  ability  of  the  division-level  analyst  to 
adjust  his  attrition  model  to  more  closely  parallel  the  RCC  results. 
Convergence  is,  of  course,  guaranteed:  Each  iteration  must  add  at 
least  one  additional  encounter  for  which  the  preceding  history  is 
identical  with  the  corresponding  history  in  the  previous  iteration. 

Thus  each  iteration  must  agree  on  at  least  one  additional  set  of 
parameters.  However,  the  above  two  factors  combine  to  insure  convergence 
much  more  rapidly  than  one  encounter  per  iteration. 
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INTERFACE : DIVISION  - LEVEL  •*— ►  RCC 
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Figure  4.  Graphical  Representation  of  an  Iterative  Interface 


The  benefits  of  interfacing  are  currently  being  felt  in  the  ARRADCOM 
Enhanced  Self  Propelled  Weapon  System  (ESPAWS)  study.  Under  Mr.  E. 

Stauch  of  AMSAA,  the  AFSM  model  was  interfaced  with  RCC  by  Mr.  R. 
Sandmeyer.  The  AFSM-RCC  results  showed  some  important  deviations  from 
the  pureattrition  model  (AFSM  alone)  results.  The  AFSM-RCC  results 
were  subsequently  used  to  guide  RCC  sensitivity  tests  and  to  adjust 
the  AFSM  attrition  model. 


VII.  SUMMARY 

The  updates  reported  here  were  all  incorporated  into  RCC 
and  tested  by  1  Jul  80.  Certain  other  control  and  output  options, 
such  as  selective  deployment  plotting,  have  also  been  added 
since  the  preceding  RCC  methodology  report  (ref.  2)  was  written. 

These  are  listed  in  Appendix  A,  and  warrant  no  further  discussion. 

Several  internal  simplifications  and  optimizations  have  also  been 
made  to  the  RCC  code.  However,  these  are  not  of  sufficient  interest 
to  the  user  to  warrent  listing  here. 

Several  studies  have  been  reported  which  used  the  RCC  code.  Current 
studies  include  those  required  for  the  ESPAWS  project  under  ARRADCOM, 
logistical  unit  studies  for  LOGCNTR,  and  certain  RED  support  unit 
studies  being  conducted  by  AMSAA. 


7 

R.S.  Sandmeyer,  "Artillery  Force  Simulation  Model  User  Manual",  Army 
Material  Systems  Analysis  Agency  Technical  Report  No.  263.  January  1979. 

g 

ESPAWS  Baseline  Case  Evaluation  Study  report,  to  be  published. 
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APPENDIX  A 


LISTING  OF  RCCINFO 


This  appendix  contains  a  listing  of  the  source  file  RCCINFO, 
a  brief,  current  user's  manual  for  the  RCC  code. 
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DISTRIBUTION  LIST 


No .  of 

Copies  Organization 

12  Commander 

Defense  Technical  Info  Center 
ATTN:  DDC-DDA 
Cameron  Station 
Alexandria,  VA  22314 

1  Office  of  the  Undersecretary 
of  Defense  for  RfjE 
Director  for  Land  Warfare 
ATTN:  COL  Dixon 
Washington,  DC  20301 

1  Director 

Defense  Advanced  Research 
Projects  Agency 
1400  Wilson  Boulevard 
Arlington,  VA  22209 

1  Director 

Institute  for  Defense  Analysis 
400  Army  Navy  Drive 
Arlington,  VA  22202 

1  Director 

Defense  Intelligence  Agency 
ATTN:  DI-7B-3 
Washington,  DC  20301 

6  Director 

Defense  Nuclear  Agency 
ATTN:  STNA 
STSP 
STSS 
VLWS 
NSSO 
OANS 

Washington,  DC  20305 

1  Commander 

Field  Command,  DNA 
ATTN:  FCPO  (COL  Hemler) 

Kirtland  AFB,  NM  87115 


No.  of  . 

Copies  Organization 

1  Office  of  the  Undersecretary 
of  the  Army  (OR) 

ATTN:  SAUS-OR  (Mr.  Lester) 
Room  2E621,  The  Pentagon 
Washington,  DC  20310 

* 

1  HQDA  (DAMA-AOA-M) 

Washington,  DC  20310 

1  HQDA  (DAMO-SSN) 

Washington,  DC  20310 

1  Superintendent 

Academy  of  Health  Sciences 
ATTN:  HSA-CDB  (CPT  Donovan) 
Fort  Sam  Houston,  TX  78234 

1  Director 

US  Army  Engineer  Waterways 
Experiment  Station 
P.  0.  Box  631 
Vicksburg,  MS  39108 

1  Commander 

US  Army  Materiel  Development 
and  Readiness  Command 
ATTN:  DRCDMD-ST 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1  Commander 

US  Army  Materiel  Development 
and  Readiness  Command 
ATTN:  DRCDA-S 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1  Commander 

.US  Army  Materiel  Development 
and  Readiness  Command 
ATTN:  DRCBSI 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 
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DISTRIBUTION  LIST 


No .  of 

Copies  Organization 

9  Commander 

US  Army  Armament  Research 
and  Development  Command 
ATTN:  DRDAR-TSS  (2  cys) 
DRDAR-PMA 
DRDAR-AC 
DRDAR-SE 

DRDAR-SEA  (2  cys) 
DRDAR-LCN-F 
DRDAR-LCS-D 
Dover,  NJ  07801 

2  Commander 

US  Army  Armament  Materiel 
Readiness  Command 
ATTN:  DRSAR-RDF 

DRSAR-LEP-L,  Tech  Lib 
Rock  Island,  IL  61299 

1  Director 

US  Army  ARRADCOM 
Benet  Weapons  Laboratory 
ATTN:  DRDAR-LCB-TL 
Watervliet,  NY  12189 

1  Commander 

US  Army  Watervliet  Arsenal 
ATTN:  SARWV-RDD-AT 
Watervliet,  NY  12189 

1  Commander  . 

US  Army  Aviation  Research 
and  Development  Command 
ATTN:  DRSAV-E 
P.  0.  Box  209 
St.  Louis,  MO  63166 

1  Commander 

US  Army  Troop  Support  and 
Aviation  Materiel  Readiness 
Command 

ATTN:  DRSTE-G 

4300  Goodfellow  Boulevard 

St.  Louis,  MO  63120 


No.  of 

Copies  Organization 

1  Commander 

US  Army  Air  Mobility  Research 
and  Development  Laboratory 
Ames  Research  Center 
Moffett  Field,  CA  94035 

1  Commander 

Applied  Technology  Laboratory 
US  Army  Research  §  Technology 
Laboratories  (AVRADCOM) 

ATTN :  DAVDL-EU-SY-RPV 
Fort  Eustis,  VA  23604 

1  Commander 

US  Army  Communications  Rsch 
and  Development  Command 
ATTN:  DRDCO-PPA-SA 
Fort  Monmouth,  NJ  07703 

1  Commander 

US  Army  Communications  Cmd 
ATTN:  ATSI-CD-MD 
Fort  Huachuca,  AZ  85613 

2  Commander 

US  Army  Electronics  Research 
and  Development  Command 
Technical  Support  Activity 
ATTN:  DELSD-L 

DELEW-E 

Fort  Monmouth,  NJ  07703 

2  Commander 

US  Army  Harry  Diamond  Labs 
ATTN:  DELHD-RBA,  Mr.  Rosado 
Mr.  Vault 

2800  Powder  Mill  Road 
Adelphi,  MD  20783 

3  Commander 
Combat  Surveillance  and 

Target  Acquisition  Lab 
ATTN:  DELCS-0,  K.  Donaldson 

DELCS-R,  E.  Frost 
DELCS-S,  J.  Silverstein 
Fort  Monmouth,  NJ  07703 


26 


DISTRIBUTION  LIST 


No.  of  No.  of 

Copies  Organization  Copies  Organization 

1  Director  1  President 


Electronic  Warfare  Laboratory 
ATTN:  DELEW-V,  Mr.  Miller 
Fort  Monmouth,  NJ  07703 

3  Commander 

US  Army  Missile  Command 
ATTN:  DRSMI-R 
DRSMI-DS 
DRSMI-TDW 

Redstone  Arsenal,  AL  35809 

1  Commander 

US  Army  Missile  Command 
ATTN:  DRSMI-YDL 
Redstone  Arsenal,  AL  35809 

1  Commandant 

US  Army  Missile  8  Muns  Cmd 
ATTN:  ATSK-CD-CS,  James  Lee 
Redstone  Arsenal,  AL  35809 

2  Commander 

US  Army  Mobility  Equipment 
Research  8  Development  Cmd 
ATTN:  DRDME-WC 

DRDME-RT,  Dr.  Oscar 
Fort  Belvoir,  VA  22060 

1  Commander 

US  Army  Natick  Research 
and  Development  Command 
ATTN:  DRXRE ,  Dr.  D.  Sieling 
Natick,  MA  07162 

3  Commander 

US  Army  Tank  Automotive 

Research  8  Development  Cmd 
ATTN:  DRDTA-R 

DRDTA-RHM 

DRDTA-UL 

Warren,  MI  48090 
1  President 

US  Army  Airborne,  Electronics 
8  Special  Warfare  Board 
Fort  Bragg,  NC  28307 


US  Army  Armor  8  Eng  Board 
Fort  Knox,  KY  40121 

1  President 

US  Army  Artillery  Board 
Fort  Sill,  OK  73504 

1  Commander 

US  Army  Infantry  Board 
Fort  Benning,  GA  31905 

1  Project  Manager,  ARTADS 
US  Army  Electonics  Command 
ATTN:  DRCPM-TDS-CEN 
Fort  Monmouth,  NJ  07703 

1  Commander 

US  Army  Materials  and 

Mechanics  Research  Center 
Watertown,  MA  02172 

2  Commander 

US  Army  Nuclear  8  Chemical  Agy 
ATTN:  M0NA-SAL  (LTC  Bent) 

7500  Backlick  Rd,  Bldg.  2073 
Springfield,  VA  22150 

1  Commander 

US  Army  Training  and 
Doctrine  Command 
ATTN:  ATCD-N 
Fort  Monroe,  VA  23651 

3  Director 

US  Army  TRAD0C  Systems 
Analysis  Activity 
ATTN:  ATAA-TDC 

ATAA-SL,  Tech  Lib 
ATAA-TCB 

White  Sands  Missile  Range 
NM  88002 
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Copies  Organization  Copies  Organization 


1  Commander 

US  Army  Intelligence  and 
Threat  Analysis  Center 
ATTN:  IAX-OT-P,  MAJ  Zamory 

Room  2201,  Bldg.  A 
Arlington  Hall  Station 
Arlington,  VA  22212 

1  Commandant 

US  Army  Armor  School 
ATTN :  Armor  Agency 
Fort  Knox,  KY  40121 

1  Commandant 

US  Army  Armor  School 
ATTN:  ATS B- CD- MM 
Fort  Knox,  KY  40121 

1  Commandant 

US  Army  Aviation  School 
ATTN:  Aviation  Agency 
Fort  Rucker,  AL  36362 

1  Commandant 

US  Army  Engineer  School 

ATTN:  ATSE-CD 

Fort  Belvoir,  VA  22060 

2  Commander 

US  Army  Field  Artillery  School 
ATTN:  ATSF-CD-AD 
ATSF-CD-D 

Fort  Sill,  OK  73503 

1  Commandant 

US  Army  Infantry  School 
ATTN:  ATSH-I-MS-F 
Fort  Benning,  GA  31905 

1  Commandant 

US  Army  Intelligence  School 
ATTN:  DC I 

Fort  Huachuca,  AZ  85613 


1  Commander 

US  Army  John  F.  Kennedy  Ctr 
for  Military  Assistance 
ATTN:  Special  Opns  Agency 
Fort  Bragg,  NC  28307 

1  Commander 

US  Army  Admin  Center  and 
Ft.  Ben  Harrison 
ATTN:  ATZI-CD-SD,  MAJ  Zeedky 
Ft.  Ben  Harrison,  IN  46216 

2  Commander 

US  Army  Combined  Arms  Center 
and  Ft.  Leavenworth 
ATTN:  ATCA-CI ,  CPT  McElwee 
Fort  Leavenworth,  KS  66027 

1  Commander 

Naval  Ships  Engineering  Center 
Center  Building 
Prince  Georges  Center 
Hyattsville,  MD  20783 

1  Commander 

Naval  Surface  Weapons  Center 
ATTN:  DX-21,  Library  Br. 
Dahlgren,  VA  22448 

3  Commander 

Naval  Weapons  Center 
ATTN:  Code  31701 
Code  5007 
Code  4565 

China  Lake,  CA  93555 

2  ADTC  (DL0DL/ADBRL-2) 
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USER  EVALUATION  OF  REPORT 


Please  take  a  few  minutes  to  answer  the  questions  below;  tear  out 
this  sheet  and  return  it  to  Director,  US  Army  Ballistic  Research 
Laboratory,  ARRADCOM,  ATTN:  DRDAR-TSB,  Aberdeen  Proving  Ground, 
Maryland  21005.  Your  comments  will  provide  us  with  information 
for  improving  future  reports. 

1 .  BRL  Report  Number _ 

2.  Does  this  report  satisfy  a  need?  (Comment  on  purpose,  related 
project,  or  other  area  of  interest  for  which  report  will  be  used.) 


3.  How,  specifically,  is  the  report  being  used?  (Information 
source,  design  data  or  procedure,  management  procedure,  source  of 
iceas,  etc.) 

 < 


4.  Has  the  information  in  this  report  led  to  any  quantitative 
savings  as  far  as  man-hours/contract  dollars  saved,  operating  costs 
avoided,  efficiencies  achieved,  etc.?  If  so,  please  elaborate. 


5.  General  Comments  (Indicate  what  you  think  should  be  changed  to 
make  this  report  and  future  reports  of  this  type  more  responsive 
to  your  needs,  more  usable,  improve  readability,  etc.) 


6.  If  you  would  like  to  be  contacted  by  the  personnel  who  prepared 
this  report  to  raise  specific  questions  or  discuss  the  topic, 
please  fill  in  the  following  information. 

Name : 


Telephone  Number: 
Organization  Address: 


